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The experiential learning theory (ELT) has been integrated in educational programs 
through wildlife conservation education, Human-Animal Interaction (HAI), and Equine 
Facilitated Learning (EFL). The goal of this study was to evaluate the effect of different 
experiential learning tools, specifically animals and equine, on gaining knowledge 
through measuring the retention of 5th grade scientific concepts. Students attending the 
Institute of Wilderness Studies (IWS) at Pine Cove Camps in Central Texas were used to 
evaluate student knowledge through a quantitative assessment (n=142). Student 
knowledge was measured a total of three times using three assessments, one pretest and 
two posttests. Overall, the total sample did not result in a mean increase in total scores 
between pre-, post-, and delayed posttest; however, there were increases in scores for 
specific Texas Education of Knowledge and Skills (TEKS)-standards. Amongst the total 
sample, there were significant differences between pretest to posttest for 5.7B and 5.9B 
with a difference of 0.34 and 0.36, respectively. The TEKS-standard 5.7B showed a 
significant difference between pretest and delayed posttest with a difference of 0.56. Two 
of the four schools’ students resulted in significant differences, where Dogwood 
Elementary School had a significant difference for 5.7B between pretest and delayed 
posttest, 0.93, and posttest and delayed posttest, 0.93, and 5.9D showed a significant 
difference between posttest and delayed posttest of -0.43. For Bens Branch Elementary 
School, significant differences were found between pretest and delayed posttest for 5.7B 
with a difference of 0.86, 5.8C with a difference of 0.64, and 5.9B with a difference of 
0.79. There was also a significant difference found for 5.10B between pretest and 
posttest, 0.50, and between pretest and delayed posttest, 0.48. Additionally, there were 
increases in scores for the different groups of TEKS-standards among the total sample. 
Horse-TEKS showed a significant difference between pretest and posttest, with a 
difference of 0.52. Nonanimal-TEKS showed a significant difference between pretest and 
posttest, 0.83, and between pretest and delayed posttest, 1.16.   
Keywords: Experiential Learning, Human-Animal Interaction, Equine Facilitated 
Learning   
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CHAPTER 1: INTRODUCTION 
 Experiential learning has been a theory surrounding education for over 70 years. 
The Experiential Learning Theory (ELT) is a structural way of integrating autonomy in 
students when material is not initially interesting to them through making personal 
connections and convincing them why the material matters. Based off the foundational 
works of John Dewey and other scholars, the theory has developed several models of 
how people utilize experiences to grasp and transform new information, which can either 
be applied in the classroom or in the workplace. Since its conception, substantial 
literature has appeared under the heading of experiential learning, but there is little 
foundational structure to its components (Fowler, 2007). Tools of experiential learning in 
this study are defined as various applicable forms of experiential learning that are learner-
centered and develop autonomous motivation. This study evaluates the effectiveness of 
experiential learning in various forms including Human-Animal Interactions (HAI) and 
Equine Facilitated Learning (EFL) activities. 
It is widely known the importance of animals in children’s lives, as well as their 
inclusion in the classroom. Several large surveys have been performed providing 
information on HAI, but very little focus within an educational setting and there has yet 
to be a widely accepted overarching framework developed (Gee et al, 2017). Similarly, 
there is little research on EFL focusing on its specific impact on learning. Majority of the 
research revolving around humans and equine focuses on its therapeutic impact on 
children with disabilities through therapeutic horseback riding. Of the recent research on 
HAI and from several small theories, a theoretical framework has been developed 
depicting direct effects of HAI on children’s motivation, engagement, self-regulation, and 
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social-interaction. Through these four pathways, a child’s social-emotional development 
and learning are indirectly affected by HAI. To further build this framework and 
understand how animals and equine fully impact a child, educational researchers need to 
focus on the effect these four pathways have on learning (Gee, 2017). 
Statement of the Problem  
When determining the quality of education an individual receives in the United 
States, defining factors revolve around grades and standardized testing (Ritchhart, 2015). 
A score on an exam has become a means to an end, bypassing the desire to learn for the 
sake of knowledge and development. A youth survey performed by Gallup identified 
certain adjectives describing teenagers’ experience in school. Among the teenagers 
surveyed, 50% chose “bored,” while 42% chose “tired.” The Students who self-identified 
themselves as “above average” were more likely to choose more positive words, such as 
“happy” and “challenged. This variance may be indicative of the differing ability 
amongst the students (Lyons, 2004). As the culture in schools encourages students to 
succeed on tests, the pursuit of learning, understanding, and engagement is decreasing 
(Shepard, 2000).  
In recent evaluations of practices for science, technology, engineering, and math 
(STEM) educations, problematic trends appear in undergraduate education. There has 
been a reported decline in students choosing majors in STEM fields along with declining 
percentages of STEM undergraduates continuing on to graduate school (Fairweather, 
2007). Poor teaching practices in college STEM courses appear to be heart of the issue 
and more effective pedagogical practices are being evaluated. Extensive reviews of the 
literature on college teaching and learning suggests discipline dependent pedagogical 
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strategies are not the most effective in enhancing student learner outcomes (Fairweather, 
2007). Active and collaborative instruction including pedagogies that engage students 
lead to better student learning outcomes. Experiential learning is a strategy that can 
enhance STEM education through various non-traditional tools like HAI and EFL that are 
student-centered and promote the desire for students to learn.    
Purpose of the Study 
The purpose of this research was to assess the effect of different experiential 
learning tools, specifically animals and equine, on gaining knowledge through measuring 
the retention of 5th grade scientific concepts. To do so, the Institute of Wilderness Studies 
(IWS) through Pine Cove Camps was evaluated in this study. IWS is an outdoor 
educational program, providing hands-on learning through Texas Education Knowledge 
and Skills (TEKS) standards-based curriculum. The curriculum is created for 5th grade 
students and reinforces scientific concepts taught in the classroom. This study sought to 
measure the effect of different experiential learning tools through the following 
questions:  
1. How does the science instruction received through the Pine Cove Outdoor Education 
Program (experiential learning) affect the students’ knowledge and understanding of 
science concepts? 
2. How does the equine class affect the students’ retention of 5th grade science TEKS 
compared to other core classes taught at Pine Cove? 
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CHAPTER 2: LITERATURE REVIEW  
 
Introduction 
 ELT emphasizes the central role that experience plays in the learning process, 
which distinguishes it from other learning theories, such as cognitive and behavioral 
learning theories. A cognitive learning theory includes the Social Cognitive Theory 
(SCT), and tend to emphasize cognition over affect, whereas behavioral learning theories 
tend to emphasizes the role of environmental factors in influencing behavior, excluding 
innate factors or subjective experience in the learning process. A different perspective is 
offered through ELT, emerging different prescriptions for the conduct of education.  
Most research on improving STEM teaching is focused on a teacher-centered 
concept, rather than learner-focused. Being student-centered, autonomy on tasks is 
developed in students because they accept the responsibility for their own learning. 
Autonomy is described by Deci and Ryan (1990) within their Self-Determination Theory 
(SDT). SDT has a foundation of three traits, autonomy, control, and impersonal 
orientation. This theory arose from Ryan and Deci’s search for a distinction between 
intrinsic (autonomous) and extrinsic (controlled) motivation, as well as the differential 
effect that they have on motivation as a result of an individual feeling controlled. 
Autonomy, within the SDT, states that giving people the freedom to make personal 
choices leads to personal empowerment, developing a higher sense of autonomy, and a 
higher level of interest in a task (Deci & Ryan, 1985). People engage in an activity 
because they find it interesting through autonomous motivation. This results in people 
spending more time and effort on a task, becoming more self-initiated, and taking greater 
responsibility for task mastery and accomplishment.  
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Several studies have evaluated the effectiveness of experiential learning in various 
forms including its use in wildlife conservation education to change the attitudes of 
people towards wildlife, the use of animals in classrooms, and Equine Facilitated 
Learning (EFL) (Gee et al, 2017; Morgan & Gramann, 1989; Pendry & Smith, 2014; 
Ryan & Campa, 2000). Before assessing the several ways that the ELT has been applied 
in education, it is important to understand how the ELT was formed and how it has 
grown in order to effectively evaluate the impact it has on in education.  
The Emergence of the Experiential Learning Theory 
The ELT defines learning as, “the process whereby knowledge is created through 
the transformation of experience. Knowledge results from the combination of grasping 
and transforming experience” (Kolb, 1984). The theory arose from the experiential works 
of foundational scholars, including Dewey (1938), Lewin (1951), and Piaget (1969). 
Dewey (1938) was most likely one of the most influential educators of his time, basing 
the movement of progressive learning on the concept ‘experience plus reflection equals 
learning’ (Fowler, 2007). Through the foundation of Dewey’s philosophical pragmatism, 
Lewin’s social psychology, and Piaget’s cognitive-developmental genetic epistemology, 
experiential learning is derived (Kolb, 1984). By the 1980s, experiential learning was an 
acknowledged term in within education.  
Kolb (1984) developed the ELT, with the intention of describing a theoretical 
perspective on the individual learning process that applied in all situations and arenas of 
life, a holistic process of learning that can aid in overcoming the difficulties of learning 
(Kolb, 2015).  
 6 
The aim of ELT is to create, through a synthesis of the works of the foundational 
scholars, a theory that helps explain how experience is transformed into learning 
and reliable knowledge. Truth is not manifest in experience; it must be inferred by 
a process of learning that questions preconceptions of direct experience, tempers 
the vividness and emotion of experience with critical reflection, and extracts the 
correct lessons from the consequences of action (Kolb, 2015).  
Later Kolb (2015) expanded off the theory, developing the experiential learning 
cycle based on Lewin’s laboratory method, and founded the organization known as 
Experience Based Learning Systems (EBLS). EBLS conducts basic research on 
Experiential Learning Theory, and has developed several experiential exercises and self-
assessment instruments, such as the Learning Style Inventory (LSI). Although research 
literature on experiential learning contains confusion and debate about its meaning, Kolb 
(2015) provides an expanded view on learning and development through his lifelong 
dedicated inquiry into experiential learning.  
The ELT suggests that knowledge results from the combination of grasping and 
transforming experiences. Through the ELT model (Figure 2.1), two modes of grasping 
experience – Concrete Experience (CE) and Abstract Conceptualization (AC) -- and two 
modes of transforming experience – Reflective Observation (RO) and Active 
Experimentation (AE) -- are portrayed. From these four modes of grasping and 
transforming experience, Kolb developed the four-stage learning cycle. Examining the 
model closely, it suggests that learning requires abilities that are polar opposites, and that 
the learner must continually choose which set of learning abilities they will use in a 
specific learning situation (Kolb, 1984). Experiential learning is a pedagogical approach 
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that provides experience with a topic making content more digestible by catering to these 
different learning styles, promoting knowledge and the retention of concepts (Healey & 
Jenkins 2007; Langlais 2018).  
 
 
 
 
 
 
 
 
 
 
In grasping experiences, CE suggests that some people grasp new information 
through tangible, felt qualities of the world, relying on feeling, senses and immersion into 
concrete reality. AC suggests that others tend to grasp new information through symbolic 
representation, thinking about and analyzing, rather than using sensation as a guide. In 
transforming experience, RO suggests some people will carefully watch others involved 
in the experience and reflect on what happens. On the other hand, AE suggests others will 
actively engage in the experience and start doing things. To describe individual learning 
styles based off this model, Kolb developed the LSI in 1971, consisting of four prevalent 
styles – Diverging, Assimilating, Converging, and Accommodating. People with a 
diverging style rely on CE and RO as their dominant abilities, making them feelers and 
Accommodative Knowledge 
(Feelers & Doers) 
Convergent Knowledge 
(Thinkers & Doers) 
Divergent Knowledge 
(Feelers & Watchers) 
Assimilative Knowledge 
(Thinkers & Watchers) 
Figure 2.1. The ELT model developed by Kolb (2015) depicting the individual learning 
styles of Divergent Knowledge, Assimilative Knowledge, Convergent Knowledge, and 
Accommodative Knowledge. 
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watchers in grasping and transforming experience. Assimilators rely on AC and RO, 
making them thinkers and watchers. The converging style relies on AC and AE, making 
them thinkers and doers. The accommodating style relies on CE and AE, making feelers 
and doers.  
In a study performed by Langlais (2018), the different learning styles of 
experiential learning were evaluated using four Family Life Education Methodology 
(FLEM) classes. This study addressed the pedagogical issues by expanding on the low, 
medium, and high dosage projects proposed by Vaterlaus and Asay (2016), who used 
various experiential learning activities to promote student learning. The student 
engagement with material in the low, medium, and high dosage projects increased in 
intensity and involvement as they moved from low to high dosage. Low dosage projects 
required the students to research current material they are passionate about and present 
their findings to their classmates via oral presentation. Medium dosage projects required 
students to design and implement a program for their classmates. High dosage projects 
required students to design a program, or use the program they designed for their medium 
dosage project, and deliver it the local community (Langlais, 2018; Vaterlaus & Asay, 
2016).  Through these projects, the students went through unique experiences that 
changed their mind-set and allowed for a new framework for future experiences (Kolb, 
2015; Langlais, 2018).    
The Experiential Learning Theory helps to explain learning and flexibility at a 
deeper and more comprehensible level than previously, providing guidance for 
application to help people improve their learning and designing better processes in 
education (Kolb, 1999). Studies have focused on the application of experiential learning 
 9 
in different areas of education to promote learning and alter the mind-sets of learners, and 
several have focused on the interaction with animals, specifically wildlife conservation 
education, HAI activities, and EFL activities.  
Experiential Learning in Wildlife Conservation Education 
A common challenge in conservation education is changing the way people think 
about wildlife. The North American Association for Environmental Education states that 
they are people who believe in teaching people how to think about the environment, not 
what to think (Heimlich, 2009). In order to promote conservation objectives and changing 
the way people perceive wildlife, scientific knowledge is key. Education programs need 
to be effectively designed to change the attitudes and behaviors of people and motivate 
them to protect their environment (Meadows, 2011). For wildlife conservation 
educational programs to be worthwhile, they must produce positive outcomes that 
involve changes in knowledge, attitudes, awareness, and actions towards wildlife; 
however, as much as the need for education is made clear, the techniques of delivering a 
worthwhile educational program remains unclear. Evaluating strategies and fresh 
approaches in teaching is imperative in developing adequate intellectual skills necessary 
to meet the challenges of wildlife conservation in the next century and induce a new 
generation of environmental problem-solvers (Morgan & Gramann, 1989). The ELT has 
been a utilized tool in this field in changing the way people view wildlife, which can be 
explained through a cognitive balance theory of cognitive dissonance. 
A study performed by Morgan and Gramann (1989) evaluated the use of attitude 
change as a tool in predicting the effectiveness of an educational program about snakes, 
highlighting various factors influencing the effectiveness of a program. This study 
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focused on the different strategies for inducing attitudinal change and their overall 
contribution to the effectiveness of a program. The strategies included mere exposure, 
modeling, direct contact opportunities, and information. Mere exposure involved 
revealing an object to the audience, such as an animal in a classroom or wildlife 
sanctuaries, without any information or action designed to modify the audience’s attitude 
towards the object (Morgan & Gramann, 1989). The goal of mere exposure is to improve 
a person’s attitude towards the stimulus. The factors that affect the extent of attitude 
change, and account for conflicting results are frequency of exposure, duration, and 
initial attitudes. Modeling involves vicarious learning, where subjects are expected to 
change their attitudes towards an object through observing the consequences of another 
person’s interaction with it. There are three conditions that modeling must meet to be 
effective in changing attitudes. The subjects must believe that the rewards will be the 
same for them as they were for the model, the benefits of the behavior need to be greater 
than the costs, the model needs to be respected of liked by the observers. The strategy of 
using information assumes that people with change their attitude towards an object if the 
message about the object was persuasive. Direct contact involves first-hand involvement 
with an object and is thought to have many benefits that cannot be replicated through 
another strategy. The effectiveness of this strategy can be explained through cognitive-
balance theories, suggesting each person to link together elements of knowledge to create 
a cognitive system. Consistency between the elements is valued, where reducing 
inconsistency within a person’s cognitive system can motivate them to change attitudes, 
beliefs, and behaviors that are causing inconsistencies. This can be achieved through 
experiential learning, as Kolb states,  
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Thus, one’s job as an educator is not only to implant new ideas but also to dispose 
of or modify old ones. In many cases, resistance to new ideas stems from their 
conflict with old beliefs that are inconsistent with them. If the education process 
begins by bringing out the learner’s beliefs and theories, examining and testing 
them, and then integrating the new more refined ideas into the person’s belief 
system, (Kolb, 1984). 
One of the cognitive-balance theories includes Festinger’s theory of cognitive 
dissonance. This theory suggests that if a person’s knowledge about various things is not 
psychologically consistent with one another, they will try to make them more consistent 
through dissonance-reducing change (Figure 2.2) (Festinger, 1957). This aligns with the 
findings of Langlais’s (2018) study with the low, medium, and high dosage projects.  
 
 
 
 
 
 
 
 
 
 
In the study performed by Morgan and Gramann (1989), reducing cognitive 
dissonance was thought to be a source of attitude change through the strategy of direct 
Belief: 
I don’t like snakes 
Inconsistency  
Behavior: 
Positive experience 
exercise with snakes  
Increased 
Dissonance 
Change Behavior 
 
Change Belief 
 
Add Belief 
 
Ignore Conflict 
Decreased 
Dissonance 
Figure 2.2. Diagram of the cognitive dissonance theory, displaying the pathway of 
how an individual will reduce the dissonance between their belief and behavior.   
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contact with snakes (Morgan & Gramann, 1989). Within a wildlife program about 
snakes, participants who have a negative attitude towards snakes try to avoid them, 
obtaining a consistent element within a cognitive system. Through enjoyable direct 
contact with a disliked object, however, negative attitudes can be altered, creating 
cognitive dissonance between elements. The enjoyable direct contact with snakes can 
produce motivation to change negative attitudes in order to balance the cognitive system. 
In Morgan and Gramann’s (1989) study, the elaboration-likelihood model of 
persuasion developed by Petty and Cacioppo (1981) was used to help design the 
experiment. This model proposes that attitudinal change strategies can fall under one of 
two routes of persuasion. The central route of persuasion within a wildlife program 
consists of publications, slide presentations, and other forms of direct communication. 
Attitude change through this route consists of mentally reviewing arguments and 
integrating them into a cognitive position. The peripheral route relies on association in 
the environment to change attitudes without prompting serious thinking about the issue or 
object. Petty and Cacioppo (1981) suggested attitudes are easier to change through the 
peripheral route, especially if the issue is not of personal relevance, but are not long 
lasting. Modeling and direct contact strategies combine both central and peripheral 
routes. Morgan and Gramann (1989) evaluated the effectiveness of seven different 
approaches to wildlife education. They hypothesized that the non-message strategy of 
mere exposure, and the approaches that combined central and peripheral route features, 
modeling and direct contact opportunities, would be more effective in improving 
children’s attitudes than through a central route strategy, such as an information slide. 
 13 
The results of their study showed that providing groups with factual information 
only (central route) did not positively influence children’s attitudes towards snakes 
(Morgan & Gramann, 1989). Factual information must be accompanied with additional 
techniques involving modeling or direct contact. If factual information is the only method 
to be used, then the message should focus on aspects of a target species that has personal 
relevance to the audience in order to have a positive impact on attitude. Peripheral route 
approaches are most effective with audiences who do not view wildlife as a salient issue, 
but will not have a lasting effect.  
 Ryan and Campa (2000) also reviewed teaching strategies, focusing on promoting 
learner-based mastery, retention of content knowledge, higher order thinking and process 
skills in young wildlife conservation professionals. Similar to the conclusion made by 
Morgan and Gramann (1989), Ryan and Campa (2000) found that instructors who 
exclusively used a lecture-based pedagogy inadequately develops lifelong learning skills 
in their students. They suggest that wildlife education should adopt strategies that align 
with the learner-based educational theory. This theory promotes strategies that improve 
content retention, develop lifelong learning skills, and provide practice in 
communication. Active learning is thought to create meaningful contexts where students 
are motivated to learn and apply what they learn. Through the application of content, 
students will develop new skills in communication and problem-solving, working 
towards mastering the content. Building off of previous knowledge, active learning 
makes concepts relevant to the learner through personal experience and real-world 
experiences. Being student-centered enables students to accept responsibility for their 
own learning, creating communication between students and their instructors. Students 
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have a greater retention rate through active learning as compared with passive 
instructional modes, such as lecture-based pedagogy (Ryan & Campa, 2000). Long-
period lectures without supplementation of active learning are not effective in promoting 
thinking and changing attitudes; however, lectures are useful in providing an outline of 
the material and can become an active learning environment when the content is relevant 
through relating it with personal experiences and real-world wildlife conservation 
situations.  
 Packer and Ballantyne (2004) found that visitors of zoos, aquariums, and wildlife 
tourism experiences freely choose to engage in learning experiences. Although research 
in zoos and aquarium has found that visitors perceive them as a place of entertainment, 
the educational aspect of the zoos and aquariums is synergistic with the entertaining 
experience. When people seek out education in these education leisure settings, they are 
intrinsically motivated to learn the material because education becomes the 
entertainment, discovery is exciting, and learning is fun (Packer & Ballentyne, 2004).  
Human-Animal Interaction 
 It is extremely likely to see animals in K-12 classrooms throughout the United 
States, incorporating them into lesson and activities. Although there is prevalent 
involvement of animals in classrooms and curriculum, there is however a lack of 
extensive research on the benefits and risks of animal involvement in the classroom. 
Small theories surrounding HAI have arisen from its observed impact including emotion 
regulation, self-control, motivation, and learning. These small theories are thought of as 
field-building essentials, and as research progresses can produce larger overarching 
theories.  
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 Gee et al. (2017) provided an overview of recent HAI research relevant to the 
inclusion of animals in school settings. From this overview, they were able to propose a 
model (Figure 2.3) of how they believe HAI activities impact learning. Within the model, 
several small theories are represented, being the direct impact of HAI activities. 
Learning, along with social-emotional development are indirectly affected by directly 
affecting a child’s motivation, engagement, and aspects of executive function, and social 
interaction. They have found through their extensive review of literature that animals 
influence intrinsic motivation. Implicit motives are increased by the animals, which 
results in a measurable increase in task performance (Gee et al, 2017).  
 
In a previous study, Gee et al. (2015) studied preschool children performing 
cognitive tasks in the presence of a dog. Many of these children exhibited immediate 
improvements in recognition memory, categorization of animate objects, adherence to 
HAI Activities 
• Classroom pets/visiting 
animals 
• Animal involvement in 
educational 
lessons/activities 
• Targeted interventions 
Motivation and/or Self-
Efficacy (Hot Executive 
Functions) 
Engagement and/or 
Attention (Cold 
Executive Functions) 
Self-regulation and Stress 
coping (anxiety 
reduction) 
Social interaction 
Social-
emotional 
development 
Learning 
Figure 2.3. Theoretical framework developed by Gee et al (2017) depicting direct 
effects of human-animal interaction (HAI) on children’s motivation, engagement, self-
regulation, and social interaction, as well as indirect effects on social-emotional 
development and learning. 
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instructions, and made fewer errors in a categorization task, compared to their own 
performance in the presence of a similar stuffed toy dog or human.  
Lindemann-Matthies (2001) performed a study investigating the influence the 
educational program Nature on the Way to School for children (8-16 years old) in 
Switzerland. The aims of the program were to promote opportunities for children to 
experience nature, awareness of nature in everyday life, and interest and tolerance for 
local species. The educational material included engagement with plants and animals 
including birds, snails, insects, trees, lichens and mosses. Pretest and posttest 
questionnaires were completed by the test-group and the control-group. The results 
showed that on average, 43% of the children stated that they had become familiar with 
new plants and animals during the program, 21% were not sure, and 36% believed they 
had not become familiar with new organisms. This suggests that with the help of a 
stimulating educational program that incorporates experiential learning through 
interaction with animals in the design, children become more interested in the material 
they are learning (Lindemann-Matthies, 2001).  
The results of Lindemann-Matthies (2001) are consistent with the results from a 
study performed by Kruse and Card (2004). In their study, they examined the effects of a 
conservation education program offered through a zoo’s educational department. The 
campers (ages 10 to 18 years old) were asked to rate their conservation knowledge, 
attitude, and behavior prior to, immediately after, and one month after their camp 
experience. The campers were assigned to four different camps based off their ages and 
each have varying levels of animal husbandry, where the youngest camp included no 
animal husbandry techniques. Their results showed that their self-reported knowledge, 
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attitude, and behavior increased with increased levels of animal husbandry. These results 
imply that educational programs involving animal interaction positively influence student 
knowledge attitude, and behavior (Kruse & Card, 2004). 
At the end of their overview, Gee et al (2017) suggests for future researchers to 
challenge this model and posed a series of questions for future HAI (human-animal 
interaction) research: 
1. Are there optimal ages and grade levels at which certain types of AAI (animal-
assisted learning) might have the most beneficial effects? 
2. How might they vary by setting (urban/suburban/rural), demographic 
characteristics (socio-economic status, race-ethnicity) and student composition 
(general classroom/self-contained special education classroom)?  
3. As the term HAI emphasizes the interaction between humans and animals, it 
would seem evident that a study of the elements of that interaction are also an 
important focus of potential research – what might we learn about the logistics 
and quality of the interaction that might alter the outcomes of AAIs?   
 
Equine Facilitated Learning 
EFL is defined by the North American Riding for the Handicapped Association 
(NARHA) as “An educational approach that includes equine facilitated activities 
incorporating the experiences of equine/human interaction in an environment of learning 
or self-discovery. EFL encourages personal explorations of feelings and behaviors to help 
promote human growth and development,” (NARHA, 2019). As similarly seen in HAI 
research, there is little research on EFL focusing on its specific impact on learning. 
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Majority of the research revolving around humans and horses focuses on its therapeutic 
impact on children with disabilities through therapeutic horseback riding. Using the 
present research of EFL effects on cognitive behavior change, along with the HAI model 
developed by Gee et al. (2017), assumptions can be made on its implications on learning.   
In relation to Bandura’s (1991) SCT, the horse, participant, and practitioner 
relationship elicits cognitive and behavioral changes. Using this theory to describe the 
cognitive and behavioral change that occurs when interacting with horses, the benefits of 
combining educational experiences with horses can be determined. SCT is based on the 
notion that there is a continuous, reciprocal relationship between cognition, behavior, and 
the environment (Bandura, 1991). The use of the theory is to bring about positive changes 
in a person’s self-efficacy, self-perceptions, motivation, and personal agency.   
Pendry and Smith (2014) conducted a randomized controlled trial to determine 
the efficacy of an 11-week EFL program in improving social competence and behavior of 
5th through 8th grade children. Their main focus was on the outcome of social competence 
because it is a central domain of child development that plays a critical role in later 
academic achievement, mental health, and overall wellbeing (Pendry & Smith, 
2014).  Each week consisted of a specific lesson objective supplemented with activities 
that incorporated the objectives. Results indicated a positive effect on the social 
competence of the 5th-8th grade children in response to program participation, including 
improvements in children’s personal responsibility, decision making, goal-directed 
behavior, self-awareness, and self-management.  
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Conclusion 
Experiential learning is a structural way of integrating autonomy in students when 
material is not initially interesting to them through making personal connections and 
convincing them why the material matters. Within wildlife conservation education, HAI, 
and EFL motivational theories were displayed through the design and evidence was 
shown through research. Through the use of SDT and SCT, the effects experiential 
learning tools can be accurately assessed and explained.  
Wildlife conservation education utilizes experiential learning to change the way 
people perceive wildlife in order to make improvements in conservation. There is a lack 
of substantial research within the areas of HAI and EFL, and researchers should utilize 
similar strategies as wildlife conservation education to investigate the effect experiential 
learning has on knowledge. HAI has taken effective steps towards forming overarching 
theories that explain its impact on learning. The model developed by Gee et al. (2017) is 
an appropriate use of the existing research and can applied to the effects of EFL. Future 
research should focus on the effects of using horses as an experiential learning tool in 
education.  
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CHAPTER 3: METHODOLOGY 
 
Study Design 
 To evaluate the effect of experiential learning on the retention of concepts, a 
quantitative study was performed using a quasi-experimental pretest-posttest design. 
Quasi-experimental designs resemble experimental design, but lack the random 
assignments to control groups. This design is most frequently used when it is not feasible 
to use random assignment (Campbell & Stanley, 1963). A quantitative study is 
appropriate when a researcher seeks to understand relationships between variables 
(Creswell, 2003). Due to this study’s aim of determining change in a student’s knowledge 
after participating in different IWS classes, a quantitative approach was the appropriate 
choice. 
 In pretest-posttest designs, the dependent variable is measured before and after the 
treatment (Cook & Campbell, 1979). In this study, student knowledge was measured a 
total of three separate times using three assessments, one pretest and two posttests. The 
pretest measures the knowledge of the participants prior to receiving the treatment. The 
first posttest measures the gain in student knowledge after the treatment and the second 
posttest measures the retention of student knowledge gained after the treatment (Jordan & 
Seger, 2001).  
Study Participants 
All school and district representatives in elementary schools throughout the state 
of Texas that attended Pine Cove’s IWS program were contacted and invited to 
participate in this study. Teachers in the schools that agreed to participate presented their 
students with the option of taking the assessments. The participating students were not 
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excluded from this study based off their academic ability and they functioned as a 
representative sample of students in the 5th grade across Texas.  
Participating students brought an informed consent form (Appendix A) home to 
their parents or guardians one week prior to the assessment describing the proposed study 
that would take place. Parents or guardians of the students had the option of excluding 
their child from this study by informing the teacher through the consent form. 
A total of 721 students were originally recruited to participate in the study, of 
which 244 students completed the first two assessments, and 142 students successfully 
completed all three assessments. The 244 students (pretest-posttest sample) who 
completed the first two assessments were included in this study in order to compare 
results with the students who completed all three assessments. Further analyses were run 
on the 142 students (total sample) who completed all three assessments because all three 
scores were needed to evaluate the students’ retention of concepts (Cook & Campbell, 
1979). 
Treatment Structure 
Students attending the IWS program participated in the scheduled core classes 
offered over the span of three days. Each class was 75-minutes long, consisting of short 
periods of instructional teaching time followed by interactive activities to supplement 
concepts discussed. Some classes involved student interaction with animals, while others 
involved interaction with nature, such as building a forest model. Specific TEKS-
standards were covered in each class, where multiple classes overlapped by focusing on 
the same TEKS-standard (see Appendix B). Table 3.1 provides information regarding the 
TEKS-standards covered in each IWS class that were included in the assessment. 
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Additional information about the structure of each IWS class can be found in Appendix 
C.  
 
Students were provided booklets that functioned as field guides throughout their 
experience. In the field guides, each class corresponded with a page that asked free-
response questions, guiding the students through the lessons (see Appendix D for an 
example page). This guided the students along the learning as instructors taught lessons. 
The questions highlighted key concepts, allowing space for the students to draw from 
their experiences to provide answers. 
Table 3.1. TEKS-Standards, Concepts Taught, and Activity Performed at each 
IWS Class 
IWS Class Concept Taught 
Science TEKS-
standards 
Covered Activity 
Aquatics Food Chain 
Scientific Method 
Changes in 
Ecosystem 
5.2A, 5.2B, 
5.9A, 5.9B 
Create and test 
hypothesis by taking 
sample of lake 
Fishing 
Critter Class Inherited Traits  5.8A, 5.9A, 
5.10A, 3.10B 
Interaction with 
different animals 
including Sulcata 
Tortoise, Leopard 
Geckos, and Ball 
Python 
Earth Science Weathering 
Erosion 
5.7A, 5.7B, 
3.7B, 4.7A 
Build landforms out 
of mud 
Erosion hike 
Forestry Types of Forests 
Layers of Forests 
Forest Decomposers 
5.9B, 3.9A Identify and stand 
next to tree of 
students’ choice 
Scavenger hunt to 
create forest model 
Horses Learned Behaviors 
Instincts 
Inherited Traits 
5.10A, 5.10B Riding horse 
through obstacle 
course 
Forestry Niches 
Adaptations 
5.9A, 5.9C, 
5.10A, 3.9A 
Bug Hunt 
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Assessment Development 
The students were assessed using a pretest, posttest, and delayed posttest each 
consisting of 30-question multiple-choice test (see Appendix E). All three assessments 
consisted of the exact same questions in the same order. Each question on the assessment 
offered four different choices and was pulled from the science section of a previous State 
of Texas Assessments of Academic Readiness (STAAR) exam developed through Texas 
Education Agency (TEA). Five test questions were pulled from the 2013 test, six 
questions from the 2014 test, ten questions from the 2015 test, four questions from the 
2016 test, and five questions from the 2017 test. Questions were pulled from multiple test 
years in order to have multiple questions cover a specific standard (Table 3.2). Specific 
TEKS-standards were chosen to be covered in the assessment based off their inclusion in 
the classes taught at IWS, as well as certain knowledge-skill characteristics, specifically 
those involving living organisms. Questions covering TEKS-standards that were not a 
part of the IWS program were also included in the assessment. Appendix F provides 
information on which test question pertains to each class offered at IWS. 
Data Collection 
The assessments were distributed electronically to students by their teachers via 
Google Forms. Students had an hour to complete the assessments during normal class 
time. Students were instructed to take the assessment one week prior to attending IWS 
(pretest), one week after attending IWS (posttest), and 4-6 weeks after attending IWS 
(delayed posttest).  
Instructions were sent to the teachers asking them to assign each student an 
identification number which was to be used for all three assessments. The students had to  
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provide their identification number on first page of the assessment, along with their 
teacher name and school. The student could not continue with their assessment without 
providing their identification number. This information helped the researcher keep track 
of each student’s scores without mixing up scores with another school. Assigning 
Table 3.2. Assessment Questions and their Corresponding TEKS-Standards 
2017 Science TEKS-
standard  
Assessment Question (STAAR Test Version – 
STAAR Question)* 
3.9A 4 (2015 – 9) 
14 (2014 – 11) 
5.5D 3 (2017 - 35) 
13 (2016 - 12) 
5.7B 6 (2015 -22) 
20 (2014 – 24) 
22 (2013 – 20) 
24 (2014 – 8) 
5.8C 7 (2017 – 25) 
21 (2017 – 7) 
23 (2016 – 2) 
5.9A 8 (2015 – 11) 
15 (2015 – 27) 
27 (2013 – 3) 
25 (2015 – 21) 
5.9B 1 (2015 – 17) 
18 (2015 – 32) 
26 (2014 – 28) 
29 (2013 – 8) 
5.9C 11 (2013 – 36) 
16 (2015 – 30) 
5.9D 19 (2015 – 13) 
5.10A 9 (2014 – 34) 
10 (2014 – 16) 
28 (2013 – 44) 
30 (2015 – 5) 
5.10B 2 (2017 – 15) 
5 (2016 – 6) 
12 (2016 – 30) 
17 (2017 – 29) 
*Questions on the study assessment were pulled from multiple STAAR exams from 
varying years (version). The numbers before parenthesis are the question numbers on 
the study assessment. The numbers within the parenthesis are the corresponding 
STAAR test version and question number, respectively.      
  
 25 
numbers ensured confidentiality, allowing the researcher to match all three assessments 
with a student anonymously. Students were required to answer every question before 
submission. Immediately after the submission, the researcher allowed the students to 
view the number of questions they missed, but did not allow them to access the answers 
or see the questions missed. They were not allowed to see the answers after completing 
their test because seeing the answers before taking the posttests could help them in  
answering the question correctly. Students were also not allowed to re-take the test, and 
their final course grades were not affected by the results of their assessments. 
A week after returning from IWS, teachers received an email reminder from the 
researcher to have their students take the posttest. The same procedure as the pretest was 
followed. Four weeks after their trip, another email was sent from the researching 
reminding the teacher to have their students take the delayed post-test within the next two 
weeks. Again, the same procedure as the pretest was followed.  
All of the scores were transferred and compiled in a spreadsheet, along with a 
timestamp of when the student took the assessment and information regarding their 
teacher and school. Three different spreadsheets were created, one containing all of the 
scores from the pretest, one for the posttest, and one for the delayed posttest. A total of 
142 students completed all three assessments, where as those who did not complete all 
three tests were dropped from the dataset (n=579).     
Data Analysis 
Descriptive statistics were used to obtain means and standard deviations of the 
sample. Inferential statistics included One-Way ANOVA tests to assess differences 
between the dependent variable of student pre-, post-, and delayed posttest knowledge 
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and independent variables (learning concepts using animals, using horses, and not using 
animals). TEKS-standards were grouped based off the inclusion and type of animal 
interaction in an IWS class and analyses were run for each individual group, which were 
Critter-TEKS, Horse-TEKS, Nonanimal-TEKS, and Non-IWS-TEKS. Critter-TEKS 
included TEKS-Standards 5.9A and 5.10A with a total of eight question, Horse-TEKS 
included 5.10A and 5.10B with a total of eight questions, Nonanimal-TEKS included 
3.9A 5.7B, 5.9B, and 5.9C with a total of twelve questions, and Non-IWS-TEKS 
included 5.5D, 5.8C and 5.9D with a total of six questions.  
Additionally, the total sample (n=142), the pretest-posttest sample (n=244), and 
each participating school was evaluated using a One-Way ANOVA test for each 
individual TEKS-standard. When the analyses showed significance, Tukey’s Honestly 
Significant Different (HSD) Test was used as a Post Hoc comparison test, controlling for 
Type I error (Salkind, 2010). Data were analyzed using IBM SPSS Statistics Software 
(IBM SPSS Statistics for Mac, Armonk, New York). Statistical significance for all tests 
was determined at alpha £0.05 level.   
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CHAPTER 4: RESULTS 
Sample Demographic 
The total sample of this study contained 142 5th grade students who successfully 
completed all three assessments, representing four different schools in Texas. The 
pretest-posttest sample contained 244 5th grade students who completed the pretest and 
the posttest, represented seven schools in Texas. The pretest-posttest sample included 21 
(8.60%) students from Rosehill Elementary School (Rosehill), 51 (20.90%) students from 
Oakley Elementary School (Oakley), 56 (22.95%) students from Dogwood Elementary 
School (Dogwood), 43 (17.62%) students from Bens Branch Elementary School (Bens 
Branch), 27 (11.07%) from Newman Elementary School (Newman), 14 (5.74%) from 
Scott Elementary School (Scott), and 26 (10.66%) from Purefoy Elementary School 
(Purefoy). The total sample included 21 (14.90%) students from Rosehill, 51 (35.90%) 
students from Oakley, 27 (19.00%) students from Dogwood, and 43 (30.30%) students 
from Bens Branch. Oakley, Dogwood, and Bens Branch are all from the same public 
school district, whereas Rosehill is a K-12 private Christian school. Table 4.1 provides 
demographic information of each school. 
Total Sample Scores 
Analyses were run for each individual TEKS-standard for the total sample in this 
study. Table 4.2 shows the combined mean scores and standard deviations of the total 
sample among all TEKS-standards included in the assessment.  
One-Way ANOVA tests were used to assess differences between students’ pre-, 
post-, and delayed posttest among the individual TEKS-standards (see Table 4.3). For  
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Table 4.1. Demographic Information of All Students Enrolled in Participating 
Schools 
School Variable % 
Rosehill Hispanic 6.70 
(n=451) African American 4.00 
 White 73.60 
 Asian 1.10 
Oakley Hispanic 62.40 
(n=897) African American .40 
 White 32.80 
 Asian .20 
Dogwood Hispanic 82.00 
(n=701) African American .40 
 White 16.50 
 Asian .10 
Bens Branch Hispanic 54.60 
(n=866) African American 5.10 
 White 36.30 
 Asian 2.80 
Newman Hispanic 12.00 
(n=830) African American 10.00 
 White 52.00 
 Asian 20.00 
Scott Hispanic 11.00 
(n=622) African American 13.00 
 White 64.00 
 Asian 9.00 
Purefoy Hispanic 7.00 
(n=647) African American 0.00 
 White 78.00 
 Asian 7.00 
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TEKS-standards that were significantly different, Tukey’s HSD post hoc tests were 
completed to identify where significant differences occurred (see Table 4.4).  
The TEKS-standards that were significantly different between pretest to posttest 
scores were 5.7B and 5.9B with a difference of 0.34 (p = .04) and 0.36 (p = .04), 
respectively. The only TEKS-standard that showed a significant difference (p < .01) 
between pretest and delayed posttest scores was 5.7B with a difference of 0.56. There 
was significant difference (p = .05) found for 5.10A, however the post hoc test did not 
result in any significant differences between the pre-, post-, or delayed posttest scores. 
There was not a significant difference between posttest and delayed posttest for any 
TEKS-standards.  
 
 
 
 
 
Table 4.2. Means and Standard Deviation of Scores from Total Sample among 
Pre-, Post-, and Delayed Posttest of All Science TEKS-Standards 
Science TEKS Mean* ± SD Pre Post Delayed 
3.9A 1.27 ± .73 1.34 ± .67 1.39 ± .70 
5.5D 1.20 ± .71 1.10 ± .72 1.06 ± .75 
5.7B 1.51 ± 1.04 1.85 ± 1.15 2.07 ± 1.18 
5.8C 1.33 ± .88 1.39 ± 1.00 1.39 ± 1.04 
5.9A 2.01 ± 1.08 2.17 ± 1.21 2.09 ± 1.22 
5.9B 1.65 ± 1.13 2.01 ± 1.19 1.99 ± 1.27 
5.9C .89 ± .78 .96 ± .78 1.04 ± .80 
5.9D .54 ± .50 .60 ± .49 .54 ± .50 
5.10A 2.47 ± 1.17 2.76 ± 1.07 2.76 ± 1.17 
5.10B 1.49 ± .94 1.71 ± .98 1.68 ± .99 
*Scores are calculated based on the amount of questions per individual TEKS-
standard, see Table 3.2 in regards to the number of questions per TEKS-standard. 
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Table 4.3. ANOVA for Between-Subjects Effects for Total Sample among Pre-, 
Post-, and Delayed Posttest of All Science TEKS-Standards 
Science TEKS df F Significance 
3.9A 2 .92 .40 
5.5D 2 1.58 .21 
5.7B 2 8.62 .00* 
5.8C 2 .18 .83 
5.9A 2 .80 .45 
5.9B 2 3.90 .02* 
5.9C 2 1.15 .32 
5.9D 2 .61 .55 
5.10A 2 3.04 .05* 
5.10B 2 2.05 .12 
*Scores have significant difference at alpha £0.05 level. 
 
 
Table 4.4. Multiple Comparisons for Pre-, Post, and Delayed Posttest Scores 
among TEKS-Standards for Total Sample  
Science 
TEKS 
Significance Level 
Pre Post Delayed 
Post Delayed Pre Delayed Pre Post 
5.7B .04* .00* .04* .21 .00* .21 
5.9B .04* .05 .04* .98 .05 .98 
5.10A .07 .10 .07 1.00 .10 1.00 
*Scores have significant difference at alpha £0.05 level. 
 
Individual School Scores  
 Separate analyses were run for each individual school that completed all three 
assessments in the study for each TEKS-standard. One-Way ANOVA tests were 
performed for each school to assess differences between students’ pre-, post-, and 
delayed posttests for individual TEKS-standards.  
No significant differences were found between the pre-, post-, and delayed 
posttest for any TEKS-standard for either Rosehill or Oakley students. Table 4.5 and 
Table 4.7 show the mean scores and standard deviations among all TEKS-standards 
included in the assessment for Rosehill and Oakley students, respectively. Table 4.6 and 
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4.8 show the analyses for each TEKS-standards for Rosehill and Oakley students, 
respectively. 
Table 4.5. Rosehill Christian School Means and Standard Deviation among Pre-, 
Post-, and Delayed Posttest of All Science TEKS-Standards 
Science TEKS 
Mean* ± SD 
Pre Post Delayed 
3.9A 1.55 ± .67 1.77 ± .43 1.59 ± .59 
5.5D 1.14 ± .77 1.00 ± .82 1.18 ± .66 
5.7B 2.00 ± 1.15 2.09 ± 1.19 2.22 ± .81 
5.8C 1.73 ± .98 1.95 ± 1.05 1.73 ± .94 
5.9A 2.41 ± 1.10 2.64 ± 1.22 2.68 ± 1.43 
5.9B 2.23 ± 1.11 2.45 ± .91 2.27 ± 1.20 
5.9C 1.22 ± .75 1.32 ± .72 1.32 ± .72 
5.9D .64 ± .10 .73 ± .09 .82 ± .08 
5.10A 2.77 ± .87 3.09 ± .87 3.13 ± 1.08 
5.10B 1.95 ± .95 2.23 ± .81 2.14 ± .83 
*Scores are calculated based on the amount of questions per individual TEKS-
standards, see Table 3.2 in regards to the number of questions per TEKS-standard. 
 
Table 4.6. Rosehill Christian School ANOVA for Between-Subjects Effects Pre-, 
Post-, and Delayed Posttest of All Science TEKS-Standards 
Science TEKS df F Significance 
3.9A 2 .97 .38 
5.5D 2 .35 .71 
5.7B 2 .25 .78 
5.8C 2 .39 .68 
5.9A 2 .30 .74 
5.9B 2 .27 .76 
5.9C 2 .11 .83 
5.9D 2 .90 .41 
5.10A 2 .97 .39 
5.10B 2 .57 .57 
alpha £0.05 level 
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Table 4.7. Oakley Elementary School Means and Standard Deviation among Pre-, 
Post, and Delayed Posttest of All Science TEKS-Standards 
Science TEKS Mean* ± SD  Pre Post Delayed 
3.9A 1.10 ± .76 1.26 ± .75 1.26 ± .72 
5.5D 1.20 ± .73 1.20 ± .73 1.02 ± .71 
5.7B 1.12 ± .87 1.58 ± 1.07 1.38 ± 1.07 
5.8C 1.26 ± .85 1.18 ± .87 1.18 ± .83 
5.9A 1.76 ± 1.04 1.82 ± 1.12 1.70 ± .99 
5.9B 1.44 ± 1.01 1.86 ± 1.31 1.62 ± 1.23 
5.9C .74 ± ,66 .70 ± .74 .76 ± .74 
5.9D .52 ± .50 .44 ± .50 .44 ± .50 
5.10A 2.38 ± 1.10 2.62 ± 1.01 2.74 ± 1.19 
5.10B 1.40 ± .97 1.42 ± 1.01 1.34 ± 1.06 
*Scores are based on the amount of questions per individual TEKS-standards, see 
Table 3.2 in regards to the number of questions per TEKS-standard. 
 
 
Table 4.8. Oakley Elementary School ANOVA for Between-Subjects Effects Pre-, 
Post-, and Delayed Posttest of All Science TEKS-Standards 
Science TEKS df F Significance Level 
3.9A 2 .77 .47 
5.5D 2 1.03 .36 
5.7B 2 2.62 .08 
5.8C 2 .15 .86 
5.9A 2 .62 .85 
5.9B 2 1.57 .21 
5.9C 2 .09 .91 
5.9D 2 .66 .66 
5.10A 2 1.38 .26 
5.10B 2 .08 .92 
alpha £0.05 level    
 
Significant differences were found between pre-, post-, and delayed posttest 
scores for both Dogwood and Bens Branch students. Table 4.9 shows the mean scores 
and standard deviations of Dogwood among each TEKS-standards included in the 
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assessment. Table 4.10 shows analysis for each TEKS-standards for Dogwood students. 
The TEKS-standards that showed a significant difference between pre-, post-, and 
delayed posttest scores were 5.7B and 5.9D. Tukey’s HSD post hoc tests were performed 
for these two TEKS-standards to show where the significant difference among the three 
assessments were located (see Table 4.11).  
Neither 5.7B or 5.9D showed a significant difference between pretest and posttest 
scores for Dogwood students. There was a significant difference found for 5.7B between 
pretest and delayed posttest, 0.93 (p = .00), and posttest and delayed posttest scores, 0.93 
(p = .00), and 5.9D showed a significant difference between posttest and delayed posttest 
scores of -0.43 (p = .00).  
Table 4.12 shows the mean scores and standard deviations of the students at Bens 
Branch among each TEKS-standards included in the assessment. Table 4.13 shows 
analysis for each TEKS-standards for Bens Branch students. There was a significant 
difference found between pre-, post-, and delayed posttest scores for TEKS-standards 
5.7B, 5.8C, 5.8B, and 5.10B. Tukey’s HSD post hoc tests were performed for these 
TEKS-standards to show where the significant difference among the three assessments 
were located (see Table 4.14).  
For Bens Branch students, a significant difference was found between pretest and 
delayed posttest scores for TEKS-standards 5.7B with a difference of 0.86 (p < .01), 5.8C 
with a difference of 0.64 (p = .01), and 5.9B with a difference of 0.79 (p = .01).  There 
was also a significant difference found for 5.10B between pretest and posttest, 0.50 (p = 
.03), and between pretest and delayed posttest, 0.48 (p = .04).  
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Table 4.9. Dogwood Elementary School Means and Standard Deviation among 
Pre-, Post, and Delayed Posttest of All Science TEKS-Standards 
Science TEKS Mean* ± SD Pre Post Delayed 
3.9A 1.11 ± .74 1.04 ± .69 1.21 ± .79 
5.5D 1.21 ± .74 1.07 ± .66 .93 ± .86 
5.7B 1.32 ± .90 1.32 ± .82 2.25 ± 1.24 
5.8C 1.25 ± .75 1.18 ± 1.12 .71 ± 1.01 
5.9A 2.00 ± 1.09 2.04 ± 1.37 1.96 ± 1.17 
5.9B 1.57 ± 1.23 1.82 ± 1.09 1.75 ± 1.17 
5.9C .86 ± .89 .89 ± .74 .89 ± .74 
5.9D .54 ± .51 .79 ± .43 .36 ± .49 
5.10A 2.57 ± 1.20 2.82 ± 1.22 2.36 ± 1.34 
5.10B 1.39 ± .92 1.50 ± .92 1.57 ± 1.00 
*Scores are based on the amount of questions per individual TEKS-standards, see 
Table 3.2 in regards to the number of questions per TEKS-standard. 
 
Table 4.10. Dogwood Elementary School ANOVA for Between-Subjects Effects 
Pre-, Post-, and Delayed Posttest of All Science TEKS-Standards 
Science TEKS df F Significance 
3.9A 2 .41 .66 
5.5D 2 1.00 .37 
5.7B 2 8.00 .00* 
5.8C 2 2.49 .09 
5.9A 2 .02 .98 
5.9B 2 .34 .71 
5.9C 2 .02 .98 
5.9D 2 .5.8 .00* 
5.10A 2 .96 .39 
5.10B 2 .25 .77 
*Scores have significant difference at alpha £0.05 level. 
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Table 4.11. Dogwood Elementary School Multiple Comparisons for Pre-, Post, 
and Delayed Posttest among TEKS-Standards  
Science 
TEKS 
Significance Level 
Pre Post Delayed 
Post Delayed Pre Delayed Pre Post 
5.7B 1.00 .00* 1.00 .00* .00* .00* 
5.9D .12 .34 .12 .00* .34 .00* 
*Scores have significant difference at alpha £0.05 level. 
 
 
Table 4.12. Bens Branch Elementary School Means and Standard Deviation 
Among Pre-, Post-, and Delayed Posttest of All Science TEKS-Standards 
Science TEKS Mean* ± SD Pre Post Delayed 
3.9A 1.45 ± .63 1.40 ± .54 1.55 ± .63 
5.5D 1.24 ± .66 1.05 ± .70 1.12 ± .77 
5.7B 1.83 ± 1.08 2.38 ± 1.19 2.69 ± 1.05 
5.8C 1.26 ± .91 1.47 ± .94 1.90 ± 1.05 
5.9A 2.12 ± 1.09 2.45 ± 1.09  2.36 ± 1.25 
5.9B 1.64 ± 1.14 2.07 ± 1.20 2.43 ± 1.27 
5.9C .93 ± .81 1.14 ± .78 1.31 ± .84 
5.9D .52 ± .51 .60 ± .50 .64 ± .48 
5.10A 2.36 ± 1.36 2.74 ± 1.13 2.83 ± 1.03 
5.10B 1.43 ± .89 1.93 ± .92 1.91 ± .85 
*Scores are based on the amount of questions per individual TEKS-standards, see 
Table 3.2 in regards to the number of questions per TEKS-standard. 
 
Table 4.13. Bens Branch Elementary School ANOVA for Between-Subjects 
Effects Pre-, Post-, and Delayed Posttest of All Science TEKS-Standards 
Science TEKS df F Significance 
3.9A 2 .61 .55 
5.5D 2 .77 .46 
5.7B 2 6.46 .00* 
5.8C 2 4.73 .01* 
5.9A 2 .95 .39 
5.9B 2 4.47 .01* 
5.9C 2 2.33 .10 
5.9D 2 .61 .54 
5.10A 2 1.91 .15 
5.10B 2 4.25 .02* 
alpha £0.05 level    
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Table 4.14. Bens Branch Elementary Multiple Comparisons for Pre-, Post, and 
Delayed Posttest Knowledge among TEKS-Standards  
Science 
TEKS 
Significance Level 
Pre Post Delayed 
Post Delayed Pre Delayed Pre Post 
5.7B .06 .00* .06 .41 .00* .41 
5.8C .57 .01* .57 .11 .01* .11 
5.9B .24 .01* .24 .37 .01* .37 
5.10B .03* .04* .03* .99 .04* .99 
*Scores have significant difference at alpha £0.05 level. 
 
 
Grouped Classes 
A separate analysis was run for different groups of TEKS-standards, where they 
were grouped based on the inclusion and type of animal interaction in the IWS classes. 
Table 4.15 shows the different grouped TEKS-standards and their mean scores and 
standard deviations.  
One-Way ANOVA tests were performed to assess differences between students’ 
pre-, post-, and delayed posttest scores for each group (see Table 4.16). Horse-TEKS and 
Nonanimal-TEKS showed a significant difference among pre-, post-, and delayed posttest 
scores. Tukey’s HSD post hoc tests were used to identify were significant differences 
occurred for these two TEKS-standards (see Table 4.17).  
Horse-TEKS showed a significant difference between pretest and posttest scores, 
with a difference of 0.52 (p = .04). Nonanimal-TEKS showed a significant difference 
between pretest and posttest scores, 0.83 (p = 02), and between pretest and delayed 
posttest scores, 1.16 (p < .01).   
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Table 4.15. Grouped TEKS-Standards Means and Standard Deviation among 
Pre-, Post, and Delayed Posttest Knowledge 
Group M Pre Post Delayed 
Critter-TEKS 4.49 ± 1.94 4.94 ± 1.96 4.85 ± 2.05 
Horse-TEKS 3.96 ± 1.83 4.48 ± 1.72 4.43 ± 1.77 
Nonanimal-TEKS 5.32 ± 2.45 6.15 ± 2.69 6.48 ± 2.92 
Non-IWS-TEKS 3.08 ± 1.28 3.08 ± 1.49 2.98 ± 1.71 
*Scores are based on the amount of questions per individual group 
 
Table 4.16. Grouped TEKS-Standards ANOVA for Between-Subjects Effects Pre-
, Post-, and Delayed Posttest of All Science TEKS-Standards 
Group df F Significance 
Critter-TEKS 2 2.12 .12 
Horse-TEKS 2 3.63 .03* 
Nonanimal-TEKS 2 6.94 .00* 
Non-IWS-TEKS 2 .19 .83 
*Scores have significant difference at alpha £0.05 level. 
 
 
Table 4.17. Grouped TEKS-Standards Multiple Comparisons for Pre-, Post, and 
Delayed Posttest Knowledge 
Group 
Significance Level 
Pre Post Delayed 
Post Delayed Pre Delayed Pre Post 
Horse-TEKS .04* .07 .04* .97 .07 .97 
Nonanimal-
TEKS 
.02* .00* .02* .59 .00* .59 
*Scores have significant difference at alpha £0.05 level. 
 
 
Pretest-Posttest Sample 
An analysis was run for each individual TEKS-standard for the pretest-posttest 
sample (n=244) in this study. Table 4.18 shows the combined mean scores and standard 
deviations of the total sample among all TEKS-standards included in the assessment.  
One-Way ANOVA tests were used to assess differences between students’ pretest 
and posttest scores among the individual TEKS-standards (see Table 4.19). 
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The TEKS-standards that were significantly different between pretest to posttest 
scores were 5.7B, 5.9B, 5.9D, and 5.10A with a difference of 0.34 (p < .01), 0.34 (p < 
.01), .09 (p = .04), and .26 (p < .01), respectively.  
 
 
 
 
Table 4.18. Means and Standard Deviation of Scores of Pretest-Posttest Sample 
among Pretest and Posttest of All Science TEKS-Standards 
Science TEKS Mean*± SD Pre Post 
3.9A 1.33 ± .70 1.32 ± .70 
5.5D 1.25 ± .70 1.21 ± .71 
5.7B 1.55 ± 1.05 1.89 ± 1.19 
5.8C 1.32 ± .89 1.43 ± 1.02 
5.9A 2.07 ± 1.08 2.17 ± 1.19 
5.9B 1.77 ± 1.19 2.11 ± 1.27 
5.9C .94 ± .78 1.01 ± .79 
5.9D .55 ± .50 .64 ± .48 
5.10A 2.56 ± 1.12 2.82 ± 1.09 
5.10B 1.53 ± .96 1.70 ± .1.02 
*Scores are calculated based on the amount of questions per individual TEKS-
standard, see Table 3.2 in regards to the number of questions per TEKS-standard. 
Table 4.19. ANOVA for Between-Subjects Effects of Pretest-Posttest Sample 
among Pretest and Posttest of All Science TEKS-Standards 
Science TEKS df F Significance 
3.9A 1 .04 .85 
5.5D 1 .34 .56 
5.7B 1 11.26 .00* 
5.8C 1 2.01 .16 
5.9A 1 1.08 .30 
5.9B 1 9.29 .00* 
5.9C 1 .97 .33 
5.9D 1 4.13 .04* 
5.10A 1 6.91 .00* 
5.10B 1 3.35 .07 
*Scores have significant difference at alpha £0.05 level. 
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CHAPTER 5: DISCUSSION 
 This study aimed to measure the effect of students’ retention of science concepts 
through varying experiential learning tools, specifically animals and horses. Overall, the 
total sample did not result in a mean increase in total scores between pre-, post-, and 
delayed posttest; however, there were increases in scores for specific TEKS-standards. 
When considering the individual improvement of scores for each school, two of the four 
schools’ students resulted in an increase in scores, where the specific improvement of 
TEKS-standards varied for the two schools. Additionally, there were also increases in 
scores for the different groups of TEKS-standards among the total sample.   
Total Sample Scores 
The results of the total sample One-Way ANOVA showed an improvement of 
scores between pretest and posttest for 5.7B, covered through Earth Science, and 5.9B, 
covered through Aquatics and Forestry. The TEKS-standard 5.7B (Earth Science) also 
showed an improvement between pretest and delayed posttest scores. The improvement 
of scores between pretest and posttest for these two TEKS-standards offers support to 
studies that also noted the effectiveness of experiential learning in the camp environment 
on knowledge (Kruse & Card, 2010; Lindemann-Matthies, 2001). The improvement from 
pretest to posttest and pretest to delayed posttest for 5.7B (Earth Science) suggests that 
students retained the information learned through the Earth Science class at IWS. Earth 
Science, Aquatics, and Forestry classes do not include any type of animal interaction in 
the curriculum. The lack of improvement of scores for TEKS-standards that included 
animals in the curriculum of this study failed to support studies on HAI in regards to 
learning (Gee et al, 2017).     
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Individual School Scores  
Rosehill and Oakley students did not show an increase in scores for any TEKS-
standards in this study. This does not align with studies that show a positive effect that 
experiential learning has on knowledge (Kolb, 1984; Kruse & Card, 2010; Langlais, 
2018; Lindemann-Matthies, 2001). The lack of improvement in scores could have been 
due to students have learned the material in their normal classroom instruction before 
attending IWS.  
For the students at Dogwood, there was no change between pretest and posttest 
scores for any TEKS-standard. However, there was an increase between pretest and 
delayed posttest and between posttest and delayed posttest for 5.7B (Earth Science). A 
conclusion cannot be made about the contribution that the Earth Science class had on this 
increase, where the instruction received when students returned to their classroom at 
Dogwood could have also contributed to the retention increase because the delayed 
posttest was taken four to six weeks after the posttest. There was a decrease in scores 
between posttest and delayed posttest for 5.9D, a TEKS-standard not covered by an IWS 
class. This could be because this TEKS-standard was not taught at IWS.  
Among Bens Branch students, there was an increase in scores between pretest and 
delayed posttest for 5.7B (Earth Science), 5.8C (not covered by an IWS class) and 5.9B 
(Aquatics and Forestry). There was no difference found between posttest and delayed 
posttest for these TEKS-standards, indicating that the experiential learning the students 
participated in at IWS could have contributed to the pretest-delayed posttest difference, 
but this is difficult to determine since there was no difference found between pretest and 
posttest. Within these increases, the TEKS-standard 5.8C, which is not covered by an 
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IWS class showed a similar score increase as the TEKS-standards covered through IWS. 
This similar score increase for a TEKS-standard does not contribute to the studies that 
show experiential learning increasing the retention of knowledge (Kolb, 1984; Kruse & 
Card, 2010; Langlais, 2018; Lindemann-Matthies, 2001). There was an increase between 
pretest and posttest and pretest and delayed posttest scores for 5.10B, a TEKS-standards 
covered by the Equine class at IWS, contributing to the studies focusing on the direct and 
indirect effects HAI and EFL has on learning (Gee et al, 2017; Penry & Smith, 2014).  
Grouped Classes 
Among the total sample, Horse-TEKS showed an increase between pretest and 
posttest scores, but did not show any difference between pretest and delayed posttest 
scores. This suggests that students initially gained knowledge, but did not retain the 
information they received on the science concepts during the Equine class. These results 
contradict with the studies that show the indirect and direct benefits that that HAI has on 
learning (Gee et al, 2017; Penry & Smith, 2014). Nonanimal-TEKS showed an increase 
between pretest and posttest scores and between pretest and delayed posttest scores, 
further supporting the effect of experiential learning on learning and retaining concepts 
(Kolb, 1984; Kruse & Card, 2010; Langlais, 2018; Lindemann-Matthies, 2001). 
Pretest-Posttest Sample 
 For the pretest-posttest sample, TEKS-Standards 5.7B (Earth Science), 5.9B 
(Aquatics & Forestry), 5.9D (not covered by an IWS class), and 5.10A (Nature’s Niche, 
Critter Class, and Equine Class) all showed an increase between pretest and posttest 
scores. It cannot be determined whether the students retained the information for these 
TEKS-Standards taught at IWS because not all students completed the delayed posttest. 
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These results are similar to the results of the total sample, where 5.7B (Earth Science) 
and 5.9A (Aquatics and Forestry) both showed an increase between pretest and posttest 
scores. However, this sample showed an increase between pretest and posttest scores for 
5.9D (not covered by an IWS class) and 5.10A (Nature’s Niche, Critter Class, and Equine 
Class), whereas the total sample did not. The three additional schools (Newman, Scott, 
and Purefoy) that were included in this sample could have contributed to the score 
increases for these two TEKS-Standards.  
 The improvement in pretest to posttest scores for 5.7B (Earth Science) and 5.9B 
(Aquatics & Forestry) offers support to studies that also noted the effectiveness of 
experiential learning in the camp environment on knowledge (Kruse & Card, 2010; 
Lindemann-Matthies, 2001). The improvement in pretest to posttest scores for 5.10A 
(Nature’s Niche, Critter Class, and Equine Class) contributes to the studies focusing on 
the direct and indirect effects HAI and EFL has on learning (Gee et al, 2017; Penry & 
Smith, 2014). As for the improvement of scores for 5.9D (not covered by an IWS class), 
it does not contribute to the studies that show experiential learning increasing the 
retention of knowledge (Kolb, 1984; Kruse & Card, 2010; Langlais, 2018; Lindemann-
Matthies, 2001).  
Study Strengths and Limitations  
Results for this current study should be interpreted with caution due to several 
limitations that may affect validity. First, there are several limitations using a quasi-
experimental, pretest-posttest design, making it difficult to draw accurate conclusions. 
When working with pretest (ET), posttest (OT), and delayed posttest (DT) scores, many 
extraneous and confounding variables can explain an ET-OT and an ET-DT change 
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besides the treatment (X), jeopardizing the internal validity of the results (Campbell & 
Stanley, 1963). One of these confounding variables is history, where an event occurring 
in the majority of students’ lives in between tests can contribute to the change in scores 
besides X. A second variable being the effect of testing, where students taking the same 
test a second time usually do better than students taking it for the first time (Anastasi, 
1958; Cane & Heim, 1950). A more accurate research design would be a True 
Experimental, Solomon Four-Group Design. This design eliminates the effect of 
extraneous confounding variables consisting of four different groups, two being control 
groups and two being treatment groups (Campbell & Stanley, 1963). In this current study, 
there was no random assignment and without a control group, making it nonexperimental. 
The schools participating in the IWS program desired for all of their students to 
participate in all classes, so excluding students from classes was not an option for this 
study.  
The methodical design of this study did not eliminate the effect of the differences 
between schools. Out of the four schools in the study, three are from the same public 
school district, and Rosehill is a private Christian school that does not have to follow 
TEKS-standards in their normal curriculum or take the STAAR exam. Adjustments were 
not made to incorporate the different curriculum calendars for learning scientific concepts 
at students’ normal classroom time amongst the schools, which would have been 
important to use when determining the effect that the IWS program has on retaining the 
information learned through the IWS classes. The timing that each school took each test 
was not consistent (see Table 5.1). The study was designed for students to take the pretest 
one week before, the posttest one week after attending IWS, and the delayed posttest four 
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to six weeks after attending IWS. Since this was a nonexperimental study with no control 
groups and it was unknown when each school was teaching certain TEKS-standards in 
the normal classroom, the reliability of the results are negatively affected.  
Table 5.1. Dates of School Attendance and Tests for Total Sample 
School 
Date 
attended 
IWS 
Date of Test (amount of time before/after IWS) 
Pre Post Delayed 
Rosehill 
 
10/15 10/10 (5 days 
before) 
10/25 (1.5 weeks 
after) 
12/13 (7 weeks 
after) 
Oakley 
 
11/7 10/18 (3 weeks 
before) 
11/12 (1 week after) 12/6 (4 weeks 
after) 
Dogwood 11/12 10/25 (2 weeks 
before) 
12/5 (3 weeks after) 12/20 (5 weeks 
after) 
Bens 
Branch 
11/5 10/29 (1 week 
before) 
11/28 (3 weeks 
after) 
1/16 (11 weeks 
after) 
 
The inclusion of a qualitative assessment in a future study would be useful to 
further evaluate the effect that the IWS program and different experiential learning tools 
have on learning. Studies have shown that live animal inclusion in science education 
motivates students for deeper learning (Hummel & Randler, 2012). A qualitative 
assessment will allow for further investigation of student preference and motivation in 
regards to different experiential learning activities.  
Despite the limitations in this study, there was a consistent recruitment of 5th 
grade students and the assessment used reliable questions from the STAAR test. This 
study is novel in regards to evaluating the effects of different tools of experiential 
learning, such as the inclusion of animals and horses on learning and retaining concepts, 
where there is a need for more research in these areas.  
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Conclusion 
 The desire of this study was to provide a further investigation into the use of 
animals and horses in educational settings. Some results did indicate an improvement 
between pretest and posttest scores, and between pretest and delayed posttest scores; 
however, due to the several limitations of this study and the confounding variables of 
history and testing, a conclusion on whether and how different experiential learning tools 
influence student learning cannot be made from this study. 
It has been well recognized of the importance of animals in the lives of children, 
but little focus on the impact within an educational setting (Beck, 2011; Melson, 
Schwartz, & Beck, 1997; Gee et al, 2017). Therefore, a better understanding is needed on 
how and whether animal interaction in educational settings is effective on student 
engagement and deeper learning. Researchers should continue to perform studies that 
challenge or confirm the HAI model (see figure 1) focusing on how the four different 
pathways may indirectly influence student learning (Gee et al, 2017).   
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APPENDIX A 
 
Informed Consent Form 
 
October 3, 2017 
 
 
Dear Parent: 
 
My name is Megan Cramer and I am performing a study for my thesis through the 
University of Nebraska-Lincoln. I am conducting a study at your child’s school. I am 
working with your child’s teacher, along with Pine Cove Camp’s IWS program. This 
study is an effort to evaluate the effectiveness of the IWS program at Pine Cove in 
retention of scientific concepts.  
 
Enclosed is an Informed Consent Document. Please read these for additional information 
about the study. After you read the forms, discuss with your child whether or not he or 
she will participate in the study. You should have already received a release form from 
Pine Cove for their participation in IWS.   
 
Please sign the Informed Consent Document in the Parent/Guardian section on whether 
you and your child agree to participate in this study. Please return the form to your 
child’s teacher the next day, where they will then be returned to me with your child’s test.  
 
If you have any questions about the study, please call or e-mail me using the information 
listed on the consent form.  
 
Thank you for considering participating in this study. 
 
Sincerely,  
 
 
 
Megan Cramer 
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Informed Consent Document 
 
Project Title: Experiential Learning Tools for 5th grade Scientific Concepts 
 
Principal Investigator and Contact: Megan Cramer 
 
This consent form describes the research study to help you decide if you will allow your 
child to participate. This form provides important information about what your child will 
be asked to do during the study, about the risks and benefits of the study, and about your 
child’s rights as a research subject. 
• If you have any questions about or do not understand something in this form, you 
should ask the research team for more information. 
• You should discuss your child’s participation with anyone you choose such as 
family or friends. 
• Do not agree for your child to participate in this study unless the research team 
has answered your questions and you decide that you want him/her to be part of 
this study. 
 
WHAT IS THE PURPOSE OF THIS STUDY? 
This is a research and development study. We are inviting your child to participate in this 
research study because he/she is in the 5th grade class at a school choosing to participate 
in the Outdoor Education/Teambuilding program through the Institute of Wilderness 
Studies at Pine Cove Camps. The purpose of this project is to measure the effectiveness 
of using horses when teaching 5th grade scientific concepts and the retention of these 
concepts.  
 
HOW MANY PEOPLE WILL PARTICIPATE? 
Selected schools attending the Outdoor Education/Teambuilding program through the 
Institute of Wilderness Studies at Pine Cove Camps will be involved in this study. 
Approximately six different schools will be chosen to participate, involving 5th grade 
students from different sites in the state of Texas.   
 
HOW LONG WILL MY CHILD BE IN THIS STUDY? 
If you agree to allow your child to take part in this study, his/her involvement will last for 
approximately 6 weeks. This includes their time spent at IWS at Pine Cove.  
 
WHAT WILL HAPPEN DURING THIS STUDY? 
Your child’s teacher will administer a test in their classroom containing 30 questions 
pulled from previous STARR exams. Your child’s teacher will administer a pre-test at 
least one week before attending IWS at Pine Cove. This test is designed to establish a 
baseline of what students have been taught in the classroom before coming to Pine Cove. 
A second test will be administered the week after students return from Pine Cove. This 
test is designed to measure the initial impact of what students learned while on the trip. A 
last test will be administered 6 weeks after students return from Pine Cove. This test is 
designed to measure the retention rates of concepts covered in the program.  
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Their visit and experience at Pine Cove will not be affected or changed by this study. All 
activities and classes taught at IWS align with Texas Education Agency’s Essential 
Knowledge and Skills.     
 
If you agree to your child’s participation in the study, your child will take the assessment 
that was discussed above. Only those agreed to be apart of this study will take the 
assessment. The research team will analyze the answers to help us answer our research 
questions and learn more about how experiential learning aids in the retention of 
scientific concepts.  
  
WHAT ARE THE RISKS OF THIS STUDY? 
Your child is unlikely to experience risk from being in this study. However, there may be 
unknown risks, or risks that we did not anticipate, associated with being in this study. 
You and your child may be concerned that your decision whether or not to be in this 
study will affect the grade received for the class. We will not share the test scores of your 
child outside the research team.  
 
WHAT ARE THE BENEFITS OF THIS STUDY? 
We do not know if your child will benefit from being in this study. In the future, we hope 
other people might benefit from this study because examining how students retain 
scientific concepts through experiences can promote the use of hands-on activities in the 
curriculum and instruction. This may lead to improved student achievement in science 
and improved professional instructor development. 
 
WILL IT COST ANYTHING TO BE IN THIS STUDY? 
Neither you nor your child will incur any costs for being in this research study.   
 
WILL MY CHILD OR I BE PAID FOR PARTICIPATING? 
Neither you nor your child will be paid for being in this research study.  
 
WHAT ABOUT CONFIDENTIALITY? 
We will keep your child’s participation in this research study confidential to the extent 
permitted by law. However, it is possible that other people such as those indicated below 
may become aware of your participation in this study and may inspect and copy records 
pertaining to this research. Some of these records could contain information that 
personally identifies your child. 
• federal government regulatory agencies,  
• auditing departments of the University of Nebraska-Lincoln, and  
• the University of Nebraska-Lincoln Institutional Review Board (a committee that 
reviews and approves research studies)   
 
To help protect your child’s confidentiality, we will not ask for your child’s name on the 
tests administered, and instead use a number, except for this consent form. All hard 
copies of project documents will be stored in a locked file cabinet. Digital files will be 
maintained in a secure password protected computer. We will maintain a list with your 
child’s study number in a file that only people on the research team can access.  The 
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consent document will be stored separately from the study data.  If we write a report or 
article about this study or share the study data set with others, we will do so in such a way 
that your child cannot be identified. 
 
IS BEING IN THIS STUDY VOLUNTARY? 
Taking part in this research study is completely voluntary.  You may choose for your 
child not to take part at all. You and your child/legal ward can refuse to participate or 
withdraw at any time without harming yours and their relationship with the researchers or 
the University of Nebraska-Lincoln, or in any other way receive a penalty or loss of 
benefits to which you or they are otherwise entitled. Your decision will not affect your 
child’s grades, class standing, or academic performance in any way.  If you decide to 
allow your child to be in this study, you may halt his/her participation at any time.     
 
WHAT IF I HAVE QUESTIONS? 
We encourage you to ask questions.  Please contact the University of Nebraska-Lincoln 
Institutional Review Board at (402) 472-6965 to voice concerns about the research or if 
you have any questions about your child’s/legal ward’s rights as a research participant. If 
you have any questions about the research study itself, please contact Megan Cramer 
(765) 914-5424 or mcramer@pnecove.com OR Dr. Kathleen Anderson 
kanderson@unl.edu.        
 
This Informed Consent Document is not a contract. It is a written explanation of what 
will happen during the study if you decide to allow your child to participate. You are not 
waiving any legal rights by signing this Informed Consent Document. Your signature 
indicates that this research study has been explained to you, that your questions have 
been answered, and that you agree to allow your child to take part in this study.  You will 
receive a copy of this form. 
 
PLEASE FILL THIS OUT THIS SECTION AND RETURN 
TO TEACHER: 
 
 
[   ] Yes     [   ] No     I give you permission to administer tests to my child to collect 
data   
 
Child's Name (printed): ___________________________________________________ 
 
Parent/Guardian’s Name and Relationship to Child 
 
______________________________                    ______________________________ 
(Name - printed)     (Relationship to Subject - printed) 
 
 
______________________________ ____________________________ 
(Signature of Parent)     (Date) 
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APPENDIX B 
 
IWS Class 2017 TEKS-Standards 
 
Aquatics  
 
5.2A - describe, plan, and implement single experimental investigations testing one 
variable 
 
5.2B - ask well defined questions, formulate testable hypotheses, and select and use 
appropriate equipment and technology 
 
5.9A - observe the way organisms live and survive in their ecosystem by interacting with 
living and nonliving components 
 
5.9B - describe the flow of energy within a food web, including the roles of the Sun, 
producers, consumers, and decomposers 
 
Critter Class 
 
5.8A - differentiate between weather and climate 
 
5.9A - observe the way organisms live and survive in their ecosystem by interacting with 
living and nonliving components 
 
5.10A - compare the structures and functions of different species that help them live and 
survive in a specific environment such as hooves on prairie animals and webbed feet on 
aquatic animals 
 
3.10B - investigate and compare how animals and plants undergo a series of orderly 
changes in their diverse life cycles such tomato plants, frogs, and lady beetles 
 
Earth Science 
 
5.7A - explore the processes that led to the formation of sedimentary rocks and fossil 
fuels 
 
5.7B - recognize how landforms such as deltas, canyons, and sand dunes, are the result of 
changes to Earth’s surface by wind, water, or ice 
 
3.7B - investigate rapid changes in Earth’s surface such as volcanic eruptions, 
earthquakes, and landslides 
 
4.7A - examine properties of soils, including color and texture, capacity to retain water, 
and ability to support the growth of plants 
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Forestry 
 
5.9B - describe the flow of energy within a food web, including the roles of the Sun, 
producers, consumers, and decomposers 
 
3.9A - observe and describe the physical characteristics of environments and how they 
support the populations and communities of plants and animals within an ecosystem 
 
Horses 
 
5.10A - compare the structures and functions of different species that help them live and 
survive in a specific environment such as hooves on prairie animals and webbed feet on 
aquatic animals 
 
5.10B - differentiate between inherited traits of plants and animals such as spines on a 
cactus or shape of a beak and learned behaviors such as an animal learning tricks or a 
child learning to ride a bicycle 
 
Nature’s Niche 
 
5.9A - observe the way organisms live and survive in their ecosystem by interacting with 
living and nonliving components 
 
5.9C - predict the effects of changes in ecosystems caused by living organisms such as 
the overpopulation of grazers or the building of highways 
 
5.10A - compare the structures and functions of different species that help them live and 
survive in a specific environment such as hooves on prairie animals and webbed feet on 
aquatic animal 
 
3.9A - observe and describe the physical characteristics of environments and how they 
support populations and communities of plants and animals within an ecosystem 
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APPENDIX C 
IWS Core Class Information 
Aquatics 
 This class took place near a lake at camp and began with an introduction and a 15-
minute teaching of the food chain. Students were asked to come up with a hypothesis of 
what organisms are most abundant in the lake. To test their hypotheses, they used nets to 
collect a sample of the lake and drew conclusions based off their findings. The class 
ended with 10-minute lesson on the effects of changes in an ecosystem, followed by an 
activity allowing the students to feed the fish.   
Critter Class  
 This class involved student interaction with a variation of different animals. It 
began with an introduction and an explanation of rules, along with a 10-minute activity. 
Within the activity, the students were asked to walk around and explore the different 
animals in the room, identifying their favorite animal. The different animals included a 
Sulcata Tortoise, Leopard Geckos, and Ball Python. The students then had a 5-minute 
teaching time, discussing the structure of ecosystems. The instructor moved the class into 
an interactive teaching time, bringing out different animals to discuss certain 
characteristics of each. Students were allowed to interact with each animal through 
observation and supervisory touch. Time was then spent with the students discussing the 
different characteristics they see in themselves and others.  
Earth Science 
 The location of this class was near a water’s edge at the camp. It began with an 
introduction and a 30-minute teaching time discussing weathering and erosion. The class 
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then transitioned into an activity time asking the students to build a landform out using 
mud in their teams. The instructor then splashed the landforms with a bucket of water, 
representing a tsunami, rainstorm, or flood. They discussed the results, whether their 
landform could handle the storm and if they could see weathering or erosion. The 
students then had the chance to brainstorm different erosion prevention methods and 
apply this to their landform. The instructor splashed each landform a second time with a 
bucket of water and discussed the results. They then were asked to switch tables and 
repeat their experiment to prove the validity of their findings. With the remainder of the 
time, the instructors took the students on an erosion hike, pointing out different areas of 
the property where erosion occurs and making note of the different erosion prevention 
measures. The students were asked to describe the type of weathering they saw occurring, 
how the erosion was taking place, and where the deposition was occurring for each site.    
Forestry 
 The location of this class was in a wooded area, where students are surrounded by 
nature. It began with an introduction and a 10-minute teaching time discussing forests 
and types of forests. Instructors used the trees around them to discuss characteristics of 
each. The students then participated in an activity, where they were asked to identify and 
stand next to a tree of their choice. A second 10-minute teaching time came next, 
discussing the layers of the forest followed by another activity. In the activity, students 
played an interactive game involving the forest layers. The final part of class consisted of 
a 7-minute teaching time about forest decomposers, ending with a scavenger hunt. For 
the scavenger hunt, students worked in pairs to build their own forest model. As the 
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students gathered material and built their models, the instructors discussed several life 
applications with the concepts they learned.      
Horses 
 This class involved student interaction with the horses, where they spent time 
petting and riding a horse. It began with an introduction, separating the class into two 
groups. One group went to the arena to ride, while the other received a 20-minute 
instructional period about learned behaviors, inherited traits, and instincts of horses. After 
the first 20-minutes was over the groups switched. During the riding portion of the class, 
students received instruction on how to ride and control a horse from a Certified Riding 
Association (CHA) certified instructor. After receiving instruction, they were allowed to 
ride a horse through an obstacle course in the arena with an instructor. After every 
student had the chance to ride, the remaining time was spent allowing students to pet a 
horse and answering any questions they had about horses.   
Nature’s Niche 
 This class was located in the woods and began with an introduction and activity. 
For the activity, the students went on a bug hunt with a partner using a plastic bag to 
protect their hands. The students were asked to bring one organism back and place it 
under a bug viewer. The instructors used their experience finding the bugs to discuss an 
organism’s niche and adaptation during a 15-minute teaching time. The class ended with 
a life application discussing the different roles the students have in life.   
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APPENDIX D 
 
Field Guide Workbook Example Page 
 
 
HORSES 
 
1. An inherited trait is a ______________ trait passed down from ______________ 
to ________________.  
 
 
2. A learned behavior is a behavior that must be ________________ before it can be 
done. 
 
 
3. An instinct is a ________________ passed down from parents.  
 
 
4. Write 3 horse learned behaviors and 3 human learned behaviors: 
 
 
Horse Human 
  
 
 
5. List 2 inherited traits of one of the horses being used today: 
 
 
 
 
6. Identify the following as a learned behavior (LB), instinct (I), or inherited trait 
(IT): 
 
_____ Running from predators 
 
_____ Obeying the commands of the rider 
 
_____ The size and color of the horse’s hooves 
 
_____ Walking forward when the rider makes a kissing noise  
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APPENDIX E 
 
Testing Instrument 
 
Questions pulled from previous STARR exams 
 
1. A freshwater ecosystem has various food webs. One of these food webs is 
shown below.  
 
 
 
Which organisms transfer the most energy within the food web? 
A. Bass, because they are predators in this web 
B. Copepods, because they support two chains in this web 
C. Crayfish, because they are at the bottom of this web 
D. Algae, because they are the producers in this web 
 
 
 
 
2. A group of students visited a park and collected leaves from many different 
trees in order to study them. They recorded their observations about the leaves. 
 
Which of these observations does NOT describe an inherited trait? 
A. The leaves vary in shape and size. 
B. Some leaves have holes made by insects chewing on them. 
C. Some leaves are smooth on one side and rough on the other. 
D. The colors of the leaves range from light green to dark green. 
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3. For an investigation a student put 100 mL of water at room temperature into 
each of three beakers. Then the student added a coin to Beaker R, 3 g of a 
powdered drink mix to Beaker S, and 10 mL of lamp oil to Beaker T. The student 
stirred the contents of the beakers and then left them sitting on a lab table for 5 
minutes. 
 
   Materials Used in Investigation 
 
 
 
 
 
 
 
Which diagram shows what the student most likely observed in each of the 
beakers after 5 minutes? 
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4. An African savanna is a grassland with shrubs and a few small trees. It has 
warm temperatures all year long, a dry winter season, and a rainy summer 
season. Which group of animals is most likely supported by an African savanna?  
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5. For a science assignment a student was asked to observe some organisms 
and then make a table to classify the organisms’ traits as inherited or learned. 
The student’s table is shown below. 
 
                                          Observations of Some Organisms 
 
Trait Inherited or Learned? 
Colt able to walk right after birth  
Student texting a message  
Spider spinning a web  
Brown fur on a bear  
Child using a fork to eat  
Woman driving a car  
Green leaves on a tree  
Lion jumping through a hoop  
 
How many of these observations describe learned behaviors and how many 
describe inherited traits? 
A. 1 learned behavior, 7 inherited traits 
B. 2 learned behaviors, 6 inherited traits 
C. 3 learned behaviors, 5 inherited traits 
D. 4 learned behaviors, 4 inherited traits 
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6. The photograph below shows a canyon in northern Arizona. 
 
 
 
Which of these describes how this canyon was most likely formed? 
A. Floods eroded the sandstone away from the canyon walls 
B. Glaciers eroded the canyon rock as they melted and moved 
C. Ice wedged into cracks in the rock and weathered the canyon walls 
D. Wind blew large rocks that smashed against the canyon walls 
 
 
 
 
 
7. A student builds a model of the solar system that includes a sphere 
representing Earth. The sphere turns in a full circle on its axis. 
 
By using a model of Earth that spins on its axis, the student can best 
demonstrate – 
A. the cycle of the four seasons 
B. the aging of a star 
C. the passing of a year 
D. the cycle of day and night 
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8. The table below lists ways that four organisms obtain energy. 
 
Methods for Obtaining Energy 
 
Organism Method 
Oak tree Produces food through photosynthesis 
Mushroom Absorbs nutrients from decomposing plants and 
animals  
Cottontail rabbit Eats grasses , twigs, and bark 
Mountain lion Preys on deer, wild hogs, and rodents  
 
Which organism obtains energy without depending on another organism? 
A. Oak tree 
B. Mushroom 
C. Cottontail rabbit 
D. Mountain lion 
 
 
 
 
 
 
 
 
9. Most kangaroos have large, heavy tails, wild spider monkeys have long, thin 
tails. Kangaroo tails are useful when the kangaroos are hopping and also when 
they are crawling around on the ground to feed. Spider monkey tails are useful 
when the spider monkeys are moving through trees. Both of these animals use 
their tails primarily for- 
A. grabbing and holding their food 
B. supporting and balancing their body 
C. attracting the attention of other animals  
D. carrying their young 
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10. The ocotillo is a desert plant with long, straight branches. Its leaves are small 
and appear for only a short time after a rain. Most of the time, the branches of the 
ocotillo do not have leaves. Maple trees grow in areas where water is more 
abundant than in the deserts. Maple leaves can be very large and are present for 
most months of the year. 
 
 
 
Ocotillo plants are better adapted for surviving in the desert than maple trees 
because the characteristics of ocotillo leaves- 
A. Allow more sunlight to reach the soil 
B. Prevent the plant from producing flowers 
C. Encourage the release of carbon dioxide from the stems 
D. Reduce the amount of water lost through evaporation 
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11. The picture below shows a type of plant called kudzu. Kudzu is a fast-
growing Asian vine that was introduced into the United States. Kudzu quickly 
uses available resources and can completely cover the plants in an area.  
 
 
 
What effects does the rapid growth of kudzu most likely have on an ecosystem? 
A. The variety of native plants decreases 
B. The water supply in the area increases 
C. Weather patterns in the area change 
D. The number of other plants increase 
 
 
 
 
12. Some traits of living organisms are inherited, while some behaviors must be 
learned.  
 
Which statement related to inherited traits or learned behaviors is NOT correct? 
A. The ability of a figure skater to spin on ice is related to both inherited traits 
and learned behaviors. 
B. The ability of lions to use camouflage to hide in grassy fields is an 
inherited trait only. 
C. The number and type of legs a cricket has is an inherited trait only. 
D. The behavior of a dog guiding a blind person on a walk through a 
neighborhood is an inherited trait only.  
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13. A student combined powdered paint with water to make a small amount of 
blue liquid paint mixture. The student left the paint mixture in an open container. 
Several days later the student found the container and observed that changes 
had occurred. What most likely happened to the mixture? 
A. The container was empty after the mixture evaporated into the air. 
B. The paint evaporated, leaving only clear water in the container. 
C. The water evaporated, leaving only a dry blue solid in the container. 
D. The liquid paint mixture was lighter in color and some water evaporated.  
 
 
 
 
 
 
 
14. A teacher is setting up the terrarium shown below in a science classroom.  
 
 
 
Which of these organisms is best suited for the terrarium?  
A. Blue jay 
B. Lobster 
C. Snail 
D. Water lily  
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15. A student observes the following activities while walking in a park. 
 
● A fire ant digging a tunnel in sandy soil 
● A blue jay drinking water from a puddle 
● A bee collecting pollen from a tree 
● A hawk circling in the air over a tree 
 
Which of these living organisms was interacting with another living organism in 
the environment? 
A. Fire ant 
B. Blue jay 
C. Bee 
D. Hawk 
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16. The nesting habits of four types of birds are described in the table below. 
 
 
 
Nesting Habits 
Type of Bird Nest Description 
Baltimore oriole The nest hangs from thin branches in tall trees. 
Barn swallow The nest is attached under the roof of a house or 
barn. 
Downy woodpecker The nest is dug into rotting or decaying trees. 
Belted kingfisher The nest is built in tunnels or burrows. 
 
If all the dead branches and dying trees in a wooded area are removed, which 
bird’s nesting habit would be most affected? 
A. Baltimore oriole 
B. Barn swallow 
C. Downy woodpecker 
D. Belted kingfisher 
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17. Which of these is a behavior that a person learns rather than inherits? 
A. Swallowing a sweet liquid 
B. Having a pleasant dream 
C. Digesting a chocolate-covered strawberry 
D. Identifying the scent of a rose 
 
 
 
 
 
 
 
18. A food web for some organisms in an African rain forest is shown below.  
 
 
 
Which organisms in this food web eat only consumers? 
A. Okapis 
B. Civets 
C. Leopards 
D. Gorillas 
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19. Which statement best describes the relationship between humans and plants 
in the carbon dioxide-oxygen cycle? 
A. Humans depend on oxygen released into the air by plants, and plants 
depend on carbon dioxide that humans release into the air 
B. Plants produce carbon dioxide as a product of photosynthesis and release 
it into the air to provide energy for humans 
C. Plants depend primarily on energy supplied by oxygen for photosynthesis, 
a process which releases  carbon dioxide needed by humans 
D. Humans and plants use gases in the air and the energy of sunlight to 
produce their own food 
 
 
 
 
 
 
 
 
 
 
 
 
 
20. A student hiking in a rocky area on a mountain notices that wide, deep cracks 
have formed in some of the large rocks. Some of the cracks are so large that the 
rocks have broken apart. Which process most likely caused these rocks to crack 
and break? 
A. Erosion by wind 
B. Water freezing and thawing 
C. Erosion by fast-moving water 
D. Sediments being deposited 
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21. Which of these best explains why the sun appears to move across the sky 
each day?  
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22. Glaciers are masses of ice that move slowly on land. Which of these features 
was most likely formed by a glacier?  
A. A wide valley  
B. A deep ocean 
C. A lava flow 
D. A mountain range 
 
 
 
23. A student draws a model showing the movements of Earth, the moon, and 
the sun.  
   Movements of Earth, the Moon, and the Sun 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Which arrow shows the movement that causes day and night on Earth? 
A. Arrow 1, because it shows the rotation of the sun 
B. Arrow 2, because it shows the orbit of Earth around the sun 
C. Arrow 3, because it shows the orbit of the moon around Earth 
D. Arrow 4, because it shows the rotation of Earth 
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24. The Rio Grande Valley is located at the southern tip of Texas at the end of a 
long river known as the Rio Grande. 
 
 
 
How did the delta at the end of the Rio Grande form? 
A. Sand and mud from the Gulf of Mexico were washed ashore by tsunamis 
B. The river cut through the solid bedrock of the valley 
C. The river deposited large amounts of sediment from land erosion 
D. Hurricanes pushed soil and debris from the Gulf of Mexico onto the land 
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25. The table below lists the preferred diet of several types of birds. 
 
Preferred Diets of Birds 
Type of Bird Preferred Diet 
American goldfinch Seeds from grasses and wildflowers 
Eastern bluebird A large variety of insects 
Lesser goldfinch Seeds from sunflower plants 
Purple martin Winged insects 
Yellow warbler Caterpillars, moths, mosquitoes, and beetles 
  
Based on this information, which two types of birds do not compete for food 
resources? 
A. Purple martin and yellow warbler 
B. Eastern bluebird and purple martin 
C. Lesser goldfinch and eastern bluebird 
D. American goldfinch and lesser goldfinch 
 
 
 
 
 
26. In a food chain, energy does NOT flow directly from- 
 
A. producer to decomposer 
B. producer to consumer 
C. consumer to decomposer 
D. consumer to producer  
 
 
 
 
 
27. Some beetles break down the remains of dead animals. Some mushrooms 
break down the remains of dead trees. How do these actions most benefit 
plants? 
A. By returning nutrients to the soil 
B. By releasing oxygen into the air 
C. By making space for new animals 
D. By decreasing the population of herbivores  
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28. Eagles catch fish in rivers with their talons. They fly with the fish to a tree 
branch and tear the fish into small pieces. Which bird most likely catches and 
eats its food the way an eagle does?  
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29. The food web below represents organisms in a field.  
 
  
 
What role do the racoons play in this food web?  
A. Prey 
B. Producer 
C. Decomposer 
D. Consumer 
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30. The whiskers of a river otter and the antennae of a cockroach are shown 
below.  
 
 
How do structures such as whiskers and antennae benefit organisms? 
A. They help the organisms detect their surroundings 
B. they help the organisms eat food quickly 
C. They help the organisms fight predators 
D. None of these 
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Question (STAAR 
Test Question) Answer  
1 (2015 – 17) D 
2 (2017 – 15) B 
3 (2017 – 35) C 
4 (2015 – 9) D 
5 (2016 – 6) D 
6 (2015 – 22) A 
7 (2017 – 25) D 
8 (2015 - 11) A 
9 (2014 – 34) B 
10 (2014 – 16) D 
11 (2013 – 36)  A 
12 (2016 – 30) D 
13 (2016 – 12) C 
14 (2014 – 11) C 
15 (2015 – 27) C 
16 (2015 – 30) C 
17 (2017 – 29) D 
18 (2015 – 32) C 
19 (2015 – 13) A 
20 (2014 – 24) B 
21 (2017 – 7) B 
22 (2013 – 20) A 
23 (2016 – 2) D 
24 (2014 – 8) C 
25 (2015 – 21) C 
26 (2014 – 28) D 
27 (2013 – 3) A 
28 (2013 – 44) G 
29 (2013 – 8) D 
30 (2015 – 5) A 
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APPENDIX F 
 
IWS Class and Test Question 
 
2017 
TEKS 
Science 
TEK DESCRIPTION TEST 
QUESTION 
IWS CLASS 
3.9A Organisms and environments. 
The student knows that 
organisms have characteristics 
that help them survive and can 
describe patterns, cycles, 
systems, and relationships 
within the environments. The 
student is expected to: 
 (a) observe and describe the 
physical characteristics of 
environments and how they 
support populations and 
communities within an 
ecosystem; 
 
4 , 14 Natures Niche  
Forestry 
5.5D Identify changes that can 
occur in the physical 
properties of the ingredients of 
solutions such as dissolving 
salt in water or adding lemon 
juice to water 
 
3, 13 None 
5.7B Recognize how landforms 
such as deltas, canyons, and 
sand dunes are the result of 
changes to Earth's surface by 
wind, water, and ice 
 
6, 20, 22, 24 Earth Science 
5.8C Demonstrate that Earth rotates 
on its axis once approximately 
every 24 hours causing the 
day/night cycle and the 
apparent movement of the Sun 
across the sky 
 
7, 21, 23 None 
5.9A Observe the way organisms 
live and survive in their 
ecosystem by interacting with 
8, 15, 27, 25 Critter Class 
Nature’s Niche 
Aquatics 
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the living and non-living 
elements 
 
5.9B Describe how the flow of 
energy derived from the Sun, 
used by producers to create 
their own food, is transferred 
through a food chain and food 
web to consumers and 
decomposers 
 
1, 18, 26, 29 Aquatics 
Forestry 
5.9C Organisms and environments. 
The student knows that there 
are relationships, systems, and 
cycles within environments. 
The student is expected to: 
 (c) predict the effects of 
changes in ecosystems caused 
by living organisms, including 
humans, such as the 
overpopulation of grazers or 
the building of highways; 
 
11, 16 Nature’s Niche 
5.9D Organisms and environments. 
The student knows that there 
are relationships, systems, and 
cycles within environments. 
The student is expected to: 
 (d) identify the significance 
of the carbon dioxide-oxygen 
cycle to the survival of plants 
and animals. 
 
19 None 
 
 
 
 
5.10A Compare the structures and 
functions of different species 
that help them live and 
survive such as hooves on 
prairie animals or webbed feet 
in aquatic animals 
 
9, 10, 28, 30 Nature’s Niche 
Critter Class 
Horses 
 
5.10B Differentiate between 
inherited traits of plants and 
animals such as spines on a 
cactus or shape of a beak and 
learned behaviors such as an 
2, 5, 12, 17 Horses 
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animal learning tricks or a 
child riding a bicycle 
 
 
 
